The microwave spectrum of the (CH3)2NNO and (CH3) 2 15 N 15 NO species have been studied and the rotational constants evaluated. By comparison of the inertia defects of the two species it can be stated that the nuclear frame of the molecule is planar, which is in agreement with the reported electron diffraction results. The dipole moment of the (CH3) 2 13 N 15 NO species has been determined. Further studies on the internal rotation of the two methyl tops are in progress together with the analysis of the spectra of other isotopically substitued species.
The investigation of the microwave spectrum of dimethylnitrosamine provides an accurate way to evaluate its molecular structure, dipole moment, and, possibly, barrier to internal rotation of the two methyl tops.
The microwave spectrum was recorded with a conventional 100 kHz Stark modulation spectrograph, employing phase stabilized BWO's as radiation sources and an automatic system of recording the frequency markers 2 . The spectrograph is operating in the range from 6 to 40 GHz. Frequency measurements are believed to be accurate within + 0.03 MHz. The samples were prepared according to RADEMACHER 3 .
The structure of gaseous dimethylnitrosamine was first investigated, using the electron diffraction method, by RADEMACHER and STOLEVIK 4 . They found that the nuclear frame is planar and gave a detailed structure.
We started from these data to predict the line frequencies of (CH3)2NNO. The assignment of the spectrum by the usual methods failed but was made possible using the radio frequency microwave double resonance (RFMDR) technique in the way described elsewhere 5~7 . The observed and calculated frequencies are listed in Table 1 .
No effect due to the nuclear quadrupole moments of the two nitrogen nuclei was relevant enough to be measured for the lines listed, nor any effect due to the internal rotation. Table 2 contains the rotational constants, the asymmetry parameter, the moments of inertia, and the inertia defect of (CH3)2NNO. * On leave from Istituto di Spettroscopia Molecolare, Bologna, Italy. Table 2 . Rotational constants, asymmetry parameter, moments of inertia and inertia defect of (CH3)2NNO. The conversion factor is 505376 MHz-amu-A 2 . With these new data we made a prediction of the spectrum of (CH3)2 15 N 15 NO and, using again the RFMDR technique, we succeeded quickly in obtaining the assignment of the spectrum.
The observed and calculated frequencies are listed in Table 3 . As in the previous case we did not observe, for the lines listed, any internal rotation splitting. Table 4 contains the rotational constants, the asymmetry parameter, the moments of inertia, and the inertia defect of (CHS) 2 15 N 15 NO.
By comparison of the inertia defects of the parent molecule and of the isotopically substituted one, it is possible to confirm the planar skeleton, which resulted from the electron diffraction analysis. The two methyl tops are, therefore, non-equivalent. See Figure 1 . The dipole moment components and the total dipole moment were determined using the Stark efect on several lines of the (CH3) 2 15 N 15 NO, as can be seen in Table 5 . The Stark cell was calibrated using OCS as a standard, with /^ocs = 0.71521 D 8 . The present investigation is not sufficient for the determination of a structure. Further work on isotopic species, internal rotation, direction of the dipole moment and hyperfine structure is in progress.
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